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(54) Abstract Title 

Foldable handy phone with combined call alert and souncGng means 

(57) A foldable handy phone 2 of the present invention 
includes a receiver case 4 and a transmitter case 6 hinged 
together via member 5. A piezoelectric device or similar 
sounding means 8 is accommodated in the receiver case 
4. A through hole 10 is formed in the surface of the 
receiver case that faces the transmitter case when the 
handy phone is folded up. The through hole 10 is 
communicated to a portion accommodating the sounding 
means 8. A groove 18 is formed in the above surface of 
the receiver case and extends from the open end of the 
through hole to the end of the receiver case 16 opposite to 
the end hinged to the transmitter case. When the 
sounding means produces an alert tone in the folded 
position of the handy phone, the alert lone is radiated to 
the outside via the groove 18. In another embodiment, 
instead of forming a groove in the surface of the receiver 
case another through hole Is made (Fig. 5, 36). 
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FOLDABLE HANDY PHONE 



BACKGROUND OF THE EmENTION 

The present invention relates to a foldable handy phone ie. one having case 
parts which can be opened and closed relative to each other, through being hinged 
together or otherwise. 

It is a common practice with a foldable handy phone to hinge a receiver case 
and a transmitter case to each other. The receiver case accommodates a speaker or 
similar sounding means. A through hole is formed in the surface of the receiver case 
that faces the transmitter case when the handy phone is folded up. The through hole 
is communicated to the portion of the receiver case accommodating the sounding 
means. 

The use of the above handy phone holds the open end of the through hole or 
earpiece portion to the ear in order to hear voice output from the sounding means. 
The maximum sound pressure level (SPL) to be output from the sounding means 
confined in a hermetic space is limited to about 120 dB or below in order to protect 
the ear drum from damage. It has been customary to dispose a ringer in either one 
of the receiver case and transmitter case independently of the sounding means. In the 
event of a call mcoming, the ringer is driven to generate an alert tone for alerting the 
user to the call. 

However, the handy phone equipped with the ringer in addition to the sounding 
means is large size, heavy weight, and high cost. In 
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light of this, a sensor may be built in the earpiece portion for 
sens i ng the d i stance between the ear and the earp i ece port i on. so that 
the sounding means can output an alert tone with a greater volume when 
the above distance is great, as proposed in the past. Alternatively. 

5 the sound i ng means may f unct i on as a speaker at the same t i me to a How 
the user to converse without bringing the handy -phone closer to the - 
ear, as also proposed in the past. 

A clearance more or less exists between the earpiece portion 
and the ear. The size of the clearance depends on the person, i.e., 

10 the shape of the ear and how tightly the earpiece contacts the ear. 
As the clearance and therefore the degree of sound leak increases, 
sound pressure in the low pitch range fal Is due to the variation of 
the acoustic characteristic, resulting in the noticeable variation 
of sound qual ity. 

15 Japanese Patent La id-Open Publication No. 10-304036. for 

example, teaches a preleak portion for reducing the above variation 
of sound qual ity and always implementing sound easy to hear for al I 
persons. The preleak portion is provided in the earpiece portion for 
adequately causing sound to leak beforehand. With the preleak 

20 portion, it is possible to reduce the influence of the distance 
between the earpiece portion and the ear. 

The sounding means assigned to conversation. but 
bifunctioning as alert tone generating means, obviates the need for 
a ringer. This kind of sounding means, however, must be accompiinied 

25 by the sensor responsive to the distance between the earpiece portion 



and the ear, increasing the size, weight and cost of the handy phone. 

The pre I eak scheme successf u 1 1 y reduces the var i at i on of sound 
qua I i ty by caus i ng sound to leak beforehand. However, some structure 
should preferably serve as the pre I eak portion at the same time In 
order to obviate the need for the pre I eak portion. 

Technologies relatingto the" present invention are also 
disclosed in, e.g., Japanese Patent La id-Open Publication No. 3- 
162025 and Japanese Patent No. 2.570.149. 

SUMMARY OF THE INVENTION 

It is therefore an object of tt)e preferred entodlirEnts of the preset invention 
to provide a small size, li^t wel^t and low oost foldable tendty phcjne. 

It is another such object to provide a 
foldable handy phone including sounding means for conversation 
capable of b i f unct i on i ng as a ringer. 

It is a further such object to provide a 
foldable handy phone causing sound to adequately leak and thereby 
stabilizing sound quality. 

A foldable handy phone of the present invention includes a 
receiver case, a transmitter case hinged at one end thereof to one 
end of the receiver case, and a sounding device disposed in the 
receiver case. A through hole is formed in the surface of the 
receiver case that faces the transmitter case when the receiver case 
and transmitter case are folded. The through hole is coftinunicated 
to a portion accoinnodat i ng the sounding device. A groove is formed 
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in the surface of the receiver case and extends from the open end of the through hole 
to the other end of the receiver case. 

The above groove may be replaced with a second through hole also formed in 
the receiver case and extending from the portion accommodating the sounding device 
to the other end of the receiver case. 

In another aspect the invention provides a handy phone comprising: 

a first case; 

a second case connected to said first case so that the cases may be moved 
relative to each other between open and closed positions; 
sounding means disposed in said first case; 

a through hole formed in a surface of said first case which faces said second 
case when said first case and said second case are closed, said through hole 
communicating with a portion accommodating said sounding means; and 

a conduit formed in said first case and extending from said through hole to a 
surface of said first case other than that in which the through hole is formed. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of a preferred 
embodiment will become more apparent from the following detailed description taken 
with the accompanying drawings in which: 

FIG. 1 is a plan view showing a foldable handy phone embodying the present 

invention; 

FIG. 2 is a side elevation showing the illustrative embodiment in a folded 
position; 

FIG. 3 is a side elevation as seen in a different direction from FIG. 2. also 
showing the illustrative embodiment in the folded position; 

FIG. 4 is a block diagram schematically showing essential part of the 

illustrative embodiment; 

FIG. 5 is a plan view showing an alternative embodiment of the present 

invention; 

FIG. 6 is a side elevation showing the alternative embodiment m a folded 
position; and 

FIG. 7 is a side elevation as seen in a different direction 
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from FIG. 6. also showing the alternative embodiment in the folded 
position. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 Referring to FIG. 1 of the drawings, a foldable handy phone 

embodying the present invention is shown and general ly designated by 
the reference numeral 2. As shown, the handy phone 2 includes a 
receiver case 4 and a transmitter case 6 having end portions thereof 
hinged to each other by a connecting member 5, An LDC (Liquid Crystal 

10 Display) 40 is mounted on the receiver case 4. An operating section 
42 including a plural ity of keys is arranged on the transmitter case 
6. Sounding means 8 is disposed in the receiver case 4 and 
implemented by a piezoelectric device by way of example. A through 
hole 10 is formed in the surface 12 of the receiver case 4 which faces 

15 the transmitter case 6 when the handy phone 2 is folded up. The 
through hole 10 is communicated to a portion accommodating the 
sounding means 8. 

A groove 18 is formed in the above surface 12 of the receiver 
case 4 and extends from the open end 14 of the through hole 14 to the 

20 end 16 of the receiver case 4 opposite to the hinged end. The groove 
18 is open to the outside at the end 16 of the receiver case 4. A 
bore 20 (see FIG. 2) is formed in the receiver case 4 between the front 
face of the sounding means 8 and the surface 12 of the receiver case 
4. The bore 20 is contiguous with the through hole 10. 

25 FIG. 4 shows a sound volume control device arranged within the 
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handy phone 2. As shown, the control device includes volume control 
means 22 for controlling the volume of sound to be output from the 
sound i ng means 8. Case pos i t i on sens i ng means 24 determi nes whether 
or not the receiver case 4 and transmitter case 6 are folded up. When 
5 the receiver case 4 and transmitter case 6 are folded up, as determined 
by the case position sensing means 24. the volume control means 22 
causes the sounding means 8 to output louder sound than when the two 
cases 4 and 6 are unfolded. Control means 26 includes a CPU (Central 
Processing Unit) and a ROM (Read Only Memory) . not shown, and controls 

10 the entire handy phone 2. 

As shown in FIG. 1. the case position sensing means 24 is made 
up of a reed switch 28 and a magnet 30 accomnodated in the transmitter 
case 6 and receiver case 4. respectively. The reed switch 28 and 
magnet 30 face each other when the receiver case 4 and transmitter 
case 6 are folded. The reed switch 28 turns on when a magnetic field 
acts thereon. 

FIGS. 2 and 3 show the handy phone 2 in a folded position or 
stand-by position. In this position, the receiver case 4 and 
transmitter case 6 and therefore the reed switch 28 and magnet 30 
acconmodated therein face each other. The r*d Switch 28 therefore 
remains in an ON state due to the magnetic field of the magnet 30. 

Assuine that a cal I meant for the handy phone 2 is received via 
an antenna and a radio section 25 shown in FIG. 4. Then, the control 
means 26 informed of the call by the radio section 25 generates an 
25 alert tone signal and delivers it to the sounding means 8 via the 
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volume control means 22. At this instant, the volume control means 
22 has determined that the handy phone 2 is folded in response to the 
output of the reed switch 28. The volume control means 22 therefore 
controls the sounding means 8 to output louder sound than when the 
handy phone 2 is unfolded. As a result, the sounding means 8 is driven 
by an alert tone signal output from the volume control means 22 and 
generates a louder alert tone. 

The alert tone is radiated from the end 16 of the receiver case 
4 to the outside of the case 4 via the bore 20. through hole 10 and 
groove 18. This a 1 lows the user of the handy phone 2 to easi ly hear 
such a loud alert tone despite the folded position of the phone 2 and 
see the receipt of a call. 

So long as the handy phone 2 is folded up. conversation cannot 
be held on the phone 2. This, coupled with the fact that in such a 
condition the user does not hold the receiver case 4 to the ear. a I lows 
an alert tone with a sound pressure level (SPL) of 120 dB or above 
to be safely produced. 

The illustrative embodiment is practicable with the case 
position sensing means, i.e., reed switch 28 and magnet 30 customar i ly 
arranged in a conventional handy phone. The sounding means 8 can 
therefore serve as a ringer at the same time and obviates the need 
for the conventional sensor for sensing the distance between the 
user's ear and an earpiece. This reduces the overall size, weight 
and cost of the handy phone 2. 

On hearing the above alert tone, the user unfolds the handy 
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phone 2 and then holds an earpiece portion 32 including the through 
hole 2 to the ear. 

Even when the user puts the earpiece 32 tightly on the ear. 
the open end of the groove 18 a I lows sound to leak via the groove 18. 
5 In this sense, the groove 18 plays the role of a preleak portion. 
Consequently, although the user may vary the distance between the ear . 
and the earpiece portion 32. sound qual ity changes I ittle and remains 
stable. 

An alternative embodiment of the present Invention will be 
10 described with reference to FIG. 5. In the figures, identical 
reference numerals designate identical structural elements. As 
shown, a foldable handy phone 34 is Identical with the previous handy 
phone 2 except that a second through hole 36 is substituted for the 
groove 18. The second through hole 36 is formed In the receiver case 
15 4 and extends from the bore 20 (see FIG. 6) to the end 16 of the case 
4 opposite to the hinged end in the same manner as the groove 18. With 
the secor»d through bore 36 comparable in function with the groove 18. 
the illustrative embodiment achieves the same advantages as the 
previous entodiment. 
20 In the embodiments shown and described, the sounding means 8 

expected to output an alert tone may additionally function as a 
speaker in the folded position of the handy phone 2 or 34. This 
configuration will allow the user to hear voice without bringing the 
handy phone 2 or 34 closer to the ear. 
25 In suirmary. it wi 1 1 be seen that the present invention provides 



a foldable handy phone allowing sounding means to output a louder 
alert tone when it is held in a folded position. Such an alert tone 
is radiated to the outside via a groove or a through hole formed in 
a receiver case, alerting the user of the handy phone to a call 
incoming. Because conversation cannot be held on the folded handy 
phone 2 and because the user is not expected to hold the folded handy 
phone to the ear. an alert tone with an SPL of 120 dB or above can 
be safely produced. 

Further, the folded position of the handy phone can be sensed 
by a mechanism customar i ly included in a conventional foldable handy 
phone, obviating the need for an exclusive sensor responsive to the 
distance between the phone and the user's ear. Also, by providing 
sounding means with an additional ringer function, it ispossibleto 
reduce the size, weight and cost of the handy phone. 

Moreover, even when the user puts the receiver case tightly 
on the ear. the open end of the groove or the through hole a Hows sound 
to leak. Consequently, although the user may vary the distance 
between the ear and the receiver case, sound quality changes little 
and remains stable. 

Various modifications wi 1 1 become possible for those ski I led 
in the art after receiving the teachings of the present disclosure 
without departing from the scope thereof. 
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Each feature disclosed in this specification (which term includes the claims) 
and/or shown in the drawings may be incorporated in the invention independently of 
other disclosed and/or illustrated features. 
5 Statements in this specification of the "objects of the invention" relate to 

preferred embodiments of the invention, but not necessarily to all embodiments of the 
invention falling within the claims. 

The description of the invention with reference to the drawings is by way of 

example only. 

10 The text of the abstract filed herewith is repeated here as part of the 

specification. 

A foldable handy phone of the present invention mcludes a receiver case and 
a transmitter case hinged to each other. A piezoelectric device or similar sounding 
means is accommodated in the receiver case. A through hole is formed in the surface 

15 of the receiver case that faces the transmitter case when the handy phone is folded up. 
The through hole is communicated to a portion accommodating the sounding means. 
A groove is formed in the above surface of the receiver case and extends from the 
open end of the through hole to the end of the receiver case opposite to the end hinged 
to the transmitter case. When the sounding means produces an alert tone in the folded 

20 position of the handy phone, the alert tone is radiated to the outside via the groove. 
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Claims 

1. A handy phone comprising: 
a first case; 

a second case connected to said first case so that the cases may be moved 
relative to each other between open and closed positions; 
sounding means disposed in said first case; 

a through hole formed in a surface of said first case which faces said second 
case when said first case and said second case are closed, said through hole being 
communicating with a portion accommodating said sounding means; and 

a conduit formed in said first case and extending from said through hole to a 
surface of said first case other than that in which the through hole is formed. 

2. A handy phone as claimed in claim 1 wherein the first case and the 
second case are hinged together at one end of the fu-st case, the surface to which the 
conduit extends being at the other end of the first case. 

3. A handy phone as claimed in claim 1 or claim 2 wherein the conduit 
15 is a bore or a groove in the first case. 

4. A handy phone as claimed in claim 1, 2 or 3 wherein the first case is 
a receiver case and the second case is a transmitter case. 

5. A foldable handy phone comprising: 
a receiver case; 

a transmitter case hinged at one end thereof to one end of said receiver case; 
sounding means disposed in said receiver case; 

a through hole formed in a surface of said receiver case which faces said 
transmitter case when said receiver case and said transmitter case are folded, said 
through hole being communicated to a portion accommodating said sounding means; 
and 
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a groove formed in said surface of said receiver case and extending from an 
open end of said through hole to the other end of said receiver case. 



6. A handy phone as claimed in claim 5. wherein an end of said groove 
5 is open at said other end of said receiver case. 

7. A foldable handy phone comprising: 
a receiver case; 

a transmitter case hinged at one end diereof to one end of said receiver case; 
sounding means disposed in said receiver case; 
10 a first through hole formed in a surface of said receiver case which faces said 

transmitter case when said receiver case and said transmitter case are folded, said 
through hole being communicated to a portion accommodating said sounding means; 
and 

a second through hole formed in said receiver case and extending from said 
15 portion accommodating said sounding means to the other end of said receiver case. 

8. A handy phone as claimed in claim 7. wherein an end of said second 
through hole is open as said other end of said receiver case. 

9. A handy phone as claimed in claim 6 or claim 8, further comprising 
a bore formed between a front face of said sounding means and said surface of said 

20 receiver case and communicated to said second through hole or said groove. 

10. A handy phone as claimed in any preceding claim, further comprising: 
volume control means for coniroUing a volume of sound to be output from 

said sounding means; and 

case position sensing means for determining whether or not said cases are 

25 closed; 

said volume control means causing, when said case position sensing means 
determines that said receiver case and said transmitter case are folded, said sounding 
means to produce a louder sound than when said cases are closed. 
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11. A handy phone as claimed in claim 10, wherein said case position 
sensing means comprises a reed switch and a magnet one of which is accommodated 
in one said case and the other of which is accommodated in the other said case, said 
lead switch and said magnet adjoining each other when said cases are closed. 

12. A handy phone substantially as herein described with reference to 
figures 1 to 4 or 5 to 7 of the accompanying drawings. 
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